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In search of novel effective potent therapeutic agents delivered by oral route for inflammation treatment, some novel
O-propargylated-N-acetylpyrazole analogs (5a–j) were prepared by treating N-acetylpyrazole (4a–j) derived from 1,3-
diarylpropenones (3a–j) with propargyl bromide. Claisen-Schmidt condensation of a series of substituted aryl ketones 1 and
benzaldehydes 2 in glacial acetic acid afforded 1,3-diarylpropenones which on further treatment with hydrazine hydrate in acetic
acid under reflux conditions afforded 1-acetyl-3,5-diaryl-4,5-dihydro(1H)pyrazoles (4a–j). The products were characterized by
using spectroscopic techniques such as IR and NMR. In addition, the in vivo anti-inflammatory activity of the synthesized
compounds was determined using the carrageenan-induced paw oedema method in rats.

1. Introduction

Inflammation is a protective attempt by the organism to
remove the injurious stimuli and to initiate the healing
process. Also, it has been reported to be associated with
the onset of various cancers [1]. It is a dynamic process
and can be classified as either acute or chronic [2]. Acute
inflammation is the exudation of plasma proteins and fluids
and the emigration of leukocytes. Chronic inflammation
is inflammation of prolonged duration in which tissue
destruction, active inflammation, and attempts at repair
are proceeding simultaneously [2]. Current approaches to
overcome the inflammation include the use of nonsteroidal
anti-inflammatory drugs (NSAIDS), immune selective anti-
inflammatory derivatives, selective glucocorticoid receptor
agonist, resolvins/protectins, and TNF inhibitors. Although
drug treatment has been improved to some extent yet, it is
still a challenge for the pharmaceutical chemists to explore
the more effective and potent therapeutic agents to treat

inflammation and reduce the signs and symptoms of acute
inflammation and chronic inflammatory diseases. Thus, it
is well evident from the literature and numerous studies
that there is requirement for appropriate modification of the
molecules to attenuate the effective potent therapeutic agents
for the treatment of inflammation and also ensure that the
host immune defense against infection is not impaired [1].

The chemistry of chalcones has generated an intensive
scientific interest due to their wide spectrum of biological
properties such as antibacterial [3], antifungal, insecticidal,
anaesthetic, anti-inflammatory, analgesic, and ulcerogenic
properties. Some substituted chalcones and their derivatives,
including heterocyclic analogues, have been reported to
possess some interesting biological properties [4–7] which
are detrimental to the growth of microbes tubercle bacilli,
malarial parasites, acrus, Schistosoma, and intestinal worms.
Some of the compounds are also claimed to be toxic for
animals and insect and are also reported to exhibit inhibitory
action on several enzymes, fungi, and herbaceous plants.
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1-Acetyl-3,5-diaryl-4,5-dihydro(1H)pyrazoles have previ-
ously been reported to exhibit a variety of biological activities
such as inhibitors of monoamine oxidases, swine kidney
oxidase and bovine serum amine oxidases [8, 9], anticancer
via binding to P-glycoprotein [10, 11], anti-Helicobacter pylori
[12], antiviral [13], antibacterial via inhibition of FabH [14],
and anti-inflammatory [15, 16]. In the present paper, we
describe the synthesis of some substituted N-acetylpyrazoles
(4a–j) and their corresponding O-propargylate analogs (5a–
j) as potent anti-inflammatory agents.

2. Materials and Methods

2.1. Chemistry. All melting points were determined by open
capillary tube method and are uncorrected. IR spectra are
recorded on Perkin Elmer RX1 spectrophotometer using
KBr pellets and are expressed in cm−1. The 1HNMR spectra
were recorded on Bruker 300MHz spectrometer in (CDCl

3

)
using TMS as an internal reference and chemical shifts
were measured in 𝛿 ppm. The progress of the reaction was
monitored by TLC using 0.2mm thickness aluminium sheet
precoated with silica gel Merck 60F 254 and visualization
was done using iodine/UV lamp for detection of the spots.
The solvent was removed under reduced pressure using Buchi
rotary evaporator.

2.2. General Procedure for the Synthesis of 1,3-Diarylprope-
nones (3a–j). Concentrated sulfuric acid (2.5mL) was added
slowly with stirring into a solution of various substituted
benzaldehydes (1mmol) and acetophenones (1mmol) in
glacial acetic acid.The stirringwas continued for 48 h keeping
the temperature of reaction mixture below 20–25∘C. The
completion of the reaction was monitored by TLC. After the
completion, the reaction mixture was poured onto ice cold
water (100mL) and extracted thrice with ethylacetate. The
organic layer was pooled and concentrated under reduced
pressure to get crude 1,3-diarylpropenones which was recrys-
tallized from ethanol and further used for the next step.

2.3. General Procedure for the Synthesis of N-Acetylpyrazoles
(4a–j). A mixture of various 1,3-diarylpropenones (1mmol)
in acetic acid and hydrazine monohydrate 80% (2mmol)
was refluxed for 4 hours. The mixture was then poured onto
ice cold water (50mL) to get crude pyrazole analogs (4a–j),
which were purified by crystallization with ethanol to afford
pure title compounds.

2.4. General Procedure for the Synthesis of O-Propargylated-
N-acetylpyrazoles (5a–j). Propargyl bromide (1.5mmol) was
added to the stirredmixture of pyrazole (1mmol) and K

2

CO
3

(1.5mmol) in dry DMF. The stirring was continued under
anhydrous condition for 24 h keeping the temperature of
reaction mixture below 5∘C. After completion of reaction, as
evident by TLC, the reaction mixture was poured onto ice
cold water. Precipitates of O-propargylated-N-acetylpyrazole
were then filtered out and dried. The remaining reac-
tions were carried out following these general procedures.

The structures of the all prepared analogs are depicted in
Scheme 1.

2.5. Spectral Analysis of the Synthesized Compounds

2.5.1. 1-(4,5-Dihydro-5-(4-hydroxy-3-methoxyphenyl)-3-
phenylpyrazol-1-yl)ethanone 4a. Molecular Formula:
C
18

H
18

N
2

O
3

; Yield: 80%; IR (KBr, cm−1): 1665 (C=O), 1630
(C=N), 1590 (aromatic C=C), 1265 (C–O), 1125 (C–N);
1HNMR (300MHz, CDCl

3

, TMS = 0) 𝛿: 1.8–2.0 (d, 2H,
CH
2

), 2.1 (s, 3H, CH
3

), 3.7 (s, 3H, OCH
3

), 4.7 (t, 1H, CH), 5.1
(s, 1H, OH), 6.5–6.7 (m, 3H, Ar–H), 7.2–7.6 (m, 5H, Ar–H).
13C NMR (300MHz, CDCl

3

): 168.3, 151.2, 143, 136.5, 134,
131.2, 128.4, 120.5, 115.7, 112.4, 59.3, 56.4, 39.2, 23.0.

2.5.2. 1-(3-(4-Bromophenyl)-4,5-dihydro-5-(4-hydroxy-3-me-
thoxyphenyl)pyrazol-1-yl)ethanone 4b. Molecular Formula:
C
18

H
17

BrN
2

O
3

; Yield: 75%; IR (KBr, cm−1): 1660 (C=O),
1630 (C=N), 1590 (aromatic C=C), 1130 (C–N); 1HNMR
(300MHz, CDCl

3

, TMS = 0) 𝛿: 1.9–2.1 (d, 2H, CH
2

), 2.1 (s,
3H, CH

3

), 3.6 (s, 3H, OCH
3

), 4.8 (t, 1H, CH), 5.0 (s, 1H, OH),
6.5–6.7 (m, 3H, Ar–H), 7.5–7.6 (m, 4H, Ar–H). 13C NMR
(300MHz, CDCl

3

): 168.5, 151.2, 143.4, 137.2, 133, 131.4, 125.4,
120.2, 116.3, 112.4, 59.3, 56.2, 39.4, 23.2.

2.5.3. 1-(3-(4-Chlorophenyl)-4,5-dihydro-5-(4-hydroxy-3-me-
thoxyphenyl)pyrazol-1-yl)ethanone 4c. Molecular Formula:
C
18

H
17

ClN
2

O
3

; Yield: 70%; IR (KBr, cm−1): 1665 (C=O),
1630 (C=N), 1590 (aromatic C=C), 1265 (C–O), 1125 (C–N);
1HNMR (300MHz, CDCl

3

, TMS= 0) 𝛿: 1.8–2.0 (d, 2H, CH
2

),
2.0 (s, 3H, CH

3

), 3.7 (s, 3H, OCH
3

), 4.8 (t, 1H, CH), 5.0 (s, 1H,
OH), 6.5–6.7 (m, 3H, Ar–H), 7.3–7.6 (m, 4H, Ar–H).

2.5.4. 1-(4,5-Dihydro-5-(4-hydroxy-3-methoxyphenyl)-3-(4-
methoxyphenyl)pyrazol-1-yl)ethanone 4d. Molecular Formu-
la: C
19

H
20

N
2

O
4

; Yield: 75%; IR (KBr, cm−1): 1665 (C=O),
1630 (C=N), 1590 (aromatic C=C), 1265 (C–O), 1130 (C–N);
1HNMR (300MHz, CDCl

3

, TMS = 0) 𝛿: 1.8–2.0 (d, 2H,
CH
2

), 2.1 (s, 3H, CH
3

), 3.6 (s, 6H, OCH
3

), 4.7 (t, 1H, CH), 5.0
(s, 1H, OH), 6.5–6.8 (m, 5H, Ar–H), 7.4–7.6 (m, 2H, Ar–H).

2.5.5. 1-(4,5-Dihydro-5-(4-hydroxy-3-methoxyphenyl)-3-(4-
nitrophenyl)pyrazol-1-yl)ethanone 4e. Molecular Formula:
C
18

H
17

N
3

O
5

; Yield: 70%; IR (KBr, cm−1): 1660 (C=O),
1635 (C=N), 1590 (aromatic C=C), 1125 (C–N); 1HNMR
(300MHz, CDCl

3

, TMS = 0) 𝛿: 1.9–2.1 (d, 2H, CH
2

), 2.2 (s,
3H, CH

3

), 3.7 (s, 3H, OCH
3

), 4.8 (t, 1H, CH), 5.1 (s, 1H, OH),
6.5–6.7 (m, 3H, Ar–H), 7.6–7.8 (m, 2H, Ar–H), 8.0–8.1 (m,
2H, Ar–H). 13C NMR (300MHz, CDCl

3

): 168.2, 151.4, 143.2,
140.2, 137, 130.2, 121.4, 120.5, 116.5, 112.4, 59, 56.4, 39.1, 23.2.

2.5.6. 1-(4,5-Dihydro-5-(4-hydroxy-3-methoxyphenyl)-3-(3,4,
5-trimethoxyphenyl)pyrazol-1-yl)ethanone4f. Molecular For-
mula: C

21

H
24

N
2

O
6

; Yield: 65%; IR (KBr, cm−1): 1665 (C=O),
1635 (C=N), 1590 (aromatic C=C), 1270 (C–O), 1130 (C–N);
1HNMR (300MHz, CDCl

3

, TMS= 0) 𝛿: 1.8–2.0 (d, 2H, CH
2

),
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5j R1, R2, R3 = OCH3
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(a) Reagents and conditions: a: CH3COOH, H2SO4, 20–25∘C, stirring, 48h; b: NH2NH2·H2O, CH3COOH

reflux; c: propargyl bromide, K

, 4h,

2CO3, DMF, stirring, 24h

(b) Reagents and conditions: a: CH3COOH, H2SO4, 20–25∘C, stirring, 48h; b: NH2NH2·H2O,

reflux; c; propargyl bromide, K

CH3COOH, 4h,

2CO3, DMF, stirring, 24h

Scheme 1: Synthetic methodology and structures of the all prepared analogs.

2.0 (s, 3H, CH
3

), 3.6 (s, 12H, OCH
3

), 4.7 (t, 1H, CH), 4.9 (s,
1H, OH), 6.5–6.6 (m, 5H, Ar–H).

2.5.7. 1-(4,5-Dihydro-3-(4-hydroxyphenyl)-5-phenylpyrazol-1-
yl)ethanone 4g. Molecular Formula: C

17

H
16

N
2

O
2

; Yield:
65%; IR (KBr, cm−1): 1660 (C=O), 1635 (C=N), 1595 (aromatic
C=C), 1130 (C–N); 1HNMR (300MHz, CDCl

3

, TMS = 0) 𝛿:
1.8–2.0 (d, 2H, CH

2

), 2.1 (s, 3H, CH
3

), 4.8 (t, 1H, CH), 4.9
(s, 1H, OH), 6.7–7.3 (m, 9H, Ar–H). 13C NMR (300MHz,
CDCl

3

): 168, 160.4, 151.2, 143.0, 130.2, 128.2, 127, 126.4, 116.4,
58.1, 39.4, 23.4.

2.5.8. 1-(4,5-Dihydro-3-(4-hydroxyphenyl)-5-(4-methoxy-
phenyl)pyrazol-1-yl)ethanone 4h. Molecular Formula:
C
18

H
18

N
2

O
3

; Yield: 70%; IR (KBr, cm−1): 1665 (C=O),
1635 (C=N), 1590 (aromatic C=C), 1130 (C–N); 1HNMR
(300MHz, CDCl

3

, TMS = 0) 𝛿: 1.8–2.0 (d, 2H, CH
2

), 2.0 (s,
3H, CH

3

), 3.7 (s, 3H, OCH
3

), 4.9 (t, 1H, CH), 5.0 (s, 1H, OH),
6.7–7.3 (m, 8H, Ar–H).

2.5.9. 1-(4,5-Dihydro-3-(4-hydroxyphenyl)-5-(3,4-dimethox-
yphenyl)pyrazol-1-yl)ethanone 4i. Molecular Formula:
C
19

H
20

N
2

O
4

; Yield: 65%; IR (KBr, cm−1): 1660 (C=O),
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1635 (C=N), 1595 (aromatic C=C), 1270 (C–O), 1130 (C–N);
1HNMR (300MHz, CDCl

3

, TMS = 0) 𝛿: 1.8–2.0 (d, 2H,
CH
2

), 2.0 (s, 3H, CH
3

), 3.6 (s, 6H, OCH
3

), 4.9 (t, 1H, CH),
5.0 (s, 1H, OH), 6.6–7.4 (m, 7H, Ar–H).

2.5.10. 1-(4,5-Dihydro-3-(4-hydroxyphenyl)-5-(3,4,5-trime-
thoxyphenyl)pyrazol-1-yl)ethanone 4j. Molecular Formula:
C
20

H
22

N
2

O
5

; Yield: 65%; IR (KBr, cm−1): 1665 (C=O), 1635
(C=N), 1590 (aromatic C=C), 1270 (C–O), 1135 (C–N);
1HNMR (300MHz, CDCl

3

, TMS = 0) 𝛿: 1.9–2.1 (d, 2H,
CH
2

), 2.1 (s, 3H, CH
3

), 3.7 (s, 9H, OCH
3

), 4.8 (t, 1H, CH), 5.0
(s, 1H, OH), 6.4–6.7 (m, 4H, Ar–H), 7.3–7.4 (m, 2H, Ar–H).

2.5.11. 1-(4,5-Dihydro-5-(3-methoxy-4-(prop-2-ynyloxy)phe-
nyl)-3-phenylpyrazol-1-yl)ethanone 5a. Molecular Formula:
C
21

H
20

N
2

O
3

; Yield: 75%; IR (KBr, cm−1): 1665 (C=O), 1630
(C=N), 1590 (aromatic C=C), 1265 (C–O), 1125 (C–N);
1HNMR (300MHz, CDCl

3

, TMS = 0) 𝛿: 1.8–2.0 (d, 2H,
CH
2

), 2.1 (s, 3H, CH
3

), 2.5 (s, 1H, CH), 3.7 (s, 3H, OCH
3

),
4.5 (s, 2H, CH

2

), 4.8 (t, 1H, CH), 6.7–7.5 (m, 8H, Ar–H).

2.5.12. 1-(3-(4-Bromophenyl)-4,5-dihydro-5-(3-methoxy-4-
(prop-2-ynyloxy)phenyl)pyrazol-1-yl)ethanone 5b. Molecular
Formula: C

21

H
19

BrN
2

O
3

; Yield: 70%; IR (KBr, cm−1): 1660
(C=O), 1635 (C=N), 1595 (aromatic C=C), 1265 (C–O), 1130
(C–N); 1HNMR (300MHz, CDCl

3

, TMS = 0) 𝛿: 1.9–2.1
(d, 2H, CH

2

), 2.1 (s, 3H, CH
3

), 2.6 (s, 1H, CH), 3.6 (s, 3H,
OCH
3

), 4.5 (s, 2H, CH
2

), 4.8 (t, 1H, CH), 6.6–7.5 (m, 7H,
Ar–H).

2.5.13. 1-(3-(4-Chlorophenyl)-4,5-dihydro-5-(3-methoxy-4-
(prop-2-ynyloxy)phenyl)pyrazol-1-yl)ethanone 5c. Molecular
Formula: C

21

H
19

ClN
2

O
3

; Yield: 60%; IR (KBr, cm−1): 1665
(C=O), 1635 (C=N), 1595 (aromatic C=C), 1265 (C–O), 1125
(C–N); 1HNMR (300MHz, CDCl

3

, TMS = 0) 𝛿: 1.8–2.0
(d, 2H, CH

2

), 2.0 (s, 3H, CH
3

), 2.5 (s, 1H, CH), 3.6 (s, 3H,
OCH
3

), 4.6 (s, 2H, CH
2

), 4.8 (t, 1H, CH), 6.6–7.5 (m, 7H,
Ar–H).

2.5.14. 1-(4,5-Dihydro-5-(3-methoxy-4-(prop-2-ynyloxy)phe-
nyl)-3-(4-methoxyphenyl)pyrazol-1-yl)ethanone 5d. Molecu-
lar Formula: C

22

H
22

N
2

O
4

; Yield: 70%; IR (KBr, cm−1): 1660
(C=O), 1635 (C=N), 1590 (aromatic C=C), 1265 (C–O), 1130
(C–N); 1HNMR (300MHz, CDCl

3

, TMS = 0) 𝛿: 1.8–2.0
(d, 2H, CH

2

), 2.0 (s, 3H, CH
3

), 2.6 (s, 1H, CH), 3.7 (s, 6H,
OCH
3

), 4.6 (s, 2H, CH
2

), 4.8 (t, 1H, CH), 6.6–7.5 (m, 7H,
Ar–H).

2.5.15. 1-(4,5-Dihydro-5-(3-methoxy-4-(prop-2-ynyloxy)phe-
nyl)-3-(4-nitrophenyl)pyrazol-1-yl)ethanone 5e. Molecular
Formula: C

21

H
19

N
3

O
5

; Yield: 65%; IR (KBr, cm−1): 1660
(C=O), 1635 (C=N), 1590 (aromatic C=C), 1125 (C–N);
1HNMR (300MHz, CDCl

3

, TMS = 0) 𝛿: 1.8–2.0 (d, 2H,
CH
2

), 2.1 (s, 3H, CH
3

), 2.5 (s, 1H, CH), 3.7 (s, 3H, OCH
3

), 4.6
(s, 2H, CH

2

), 4.9 (t, 1H, CH), 6.6–6.7 (m, 3H, Ar–H), 7.7–7.8
(m, 2H, Ar–H), 8.1–8.2 (m, 2H, Ar–H). 13C NMR (300MHz,

CDCl
3

): 168.2, 151.4, 150.5, 149.6, 147.2, 140.1, 136.2, 130.2,
121.3, 120.2, 115.4, 112, 78.1, 59, 57.2, 39.1, 23.1.

2.5.16. 1-(4,5-Dihydro-5-(3-methoxy-4-(prop-2-ynyloxy)phe-
nyl)-3-(3,4,5-trimethoxyphenyl)pyrazol-1-yl)ethanone 5f.
Molecular Formula: C

24

H
26

N
2

O
6

; Yield: 60%; IR (KBr,
cm−1): 1665 (C=O), 1635 (C=N), 1590 (aromatic C=C), 1270
(C–O), 1130 (C–N); 1HNMR (300MHz, CDCl

3

, TMS = 0) 𝛿:
1.8–2.0 (d, 2H, CH

2

), 2.0 (s, 3H, CH
3

), 2.5 (s, 1H, CH), 3.7 (s,
12H, OCH

3

), 4.6 (s, 2H, CH
2

), 4.9 (t, 1H, CH), 6.6–6.7 (m,
5H, Ar–H).

2.5.17. 1-(4,5-Dihydro-5-phenyl-3-(4-(prop-2-ynyloxy)
phenyl)pyrazol-1-yl)ethanone 5g. Molecular Formula:
C
20

H
18

N
2

O
2

; Yield: 65%; IR (KBr, cm−1): 1660 (C=O), 1635
(C=N), 1595 (aromatic C=C), 1130 (C–N); 1HNMR (300
MHz, CDCl

3

, TMS = 0) 𝛿: 1.8–2.0 (d, 2H, CH
2

), 2.0 (s, 3H,
CH
3

), 2.5 (s, 1H, CH), 4.5 (s, 2H, CH
2

), 4.9 (t, 1H, CH),
6.8–7.4 (m, 9H, Ar–H).

2.5.18. 1-(4,5-Dihydro-5-(4-methoxyphenyl)-3-(4-(prop-2-yn-
yloxy)phenyl)pyrazol-1-yl)ethanone 5h. Molecular Formula:
C
21

H
20

N
2

O
3

; Yield: 70%; IR (KBr, cm−1): 1665 (C=O),
1635 (C=N), 1590 (aromatic C=C), 1130 (C–N); 1HNMR
(300MHz, CDCl

3

, TMS = 0) 𝛿: 1.8–2.0 (d, 2H, CH
2

), 2.1 (s,
3H, CH

3

), 2.4 (s, 1H, CH), 3.7 (s, 3H,OCH
3

), 4.5 (s, 2H, CH
2

),
4.8 (t, 1H, CH), 6.7–7.5 (m, 8H, Ar–H).

2.5.19. 1-(4,5-Dihydro-5-(3,4-dimethoxyphenyl)-3-(4-(prop-2-
ynyloxy)phenyl)pyrazol-1-yl)ethanone 5i. Molecular Formu-
la: C
22

H
22

N
2

O
4

; Yield: 65%; IR (KBr, cm−1): 1660 (C=O),
1635 (C=N), 1595 (aromatic C=C), 1270 (C–O), 1130 (C–N);
1HNMR (300MHz, CDCl

3

, TMS= 0) 𝛿: 1.8–2.0 (d, 2H, CH
2

),
2.0 (s, 3H, CH

3

), 2.5 (s, 1H, CH), 3.7 (s, 6H,OCH
3

), 4.6 (s, 2H,
CH
2

), 4.9 (t, 1H, CH), 6.6–6.8 (m, 5H, Ar–H), 7.4–7.5 (m, 2H,
Ar–H).

2.5.20. 1-(4,5-Dihydro-5-(3,4,5-trimethoxyphenyl)-3-(4-(prop-
2-ynyloxy)phenyl)pyrazol-1-yl)ethanone 5j. Molecular For-
mula: C

23

H
24

N
2

O
5

; Yield: 60%; IR (KBr, cm−1): 1660 (C=O),
1635 (C=N), 1595 (aromatic C=C), 1270 (C–O), 1135 (C–N);
1HNMR (300MHz, CDCl

3

, TMS= 0) 𝛿: 1.8–2.0 (d, 2H, CH
2

),
2.0 (s, 3H, CH

3

), 2.6 (s, 1H, CH), 3.7 (s, 9H,OCH
3

), 4.6 (s, 2H,
CH
2

), 4.9 (t, 1H, CH), 6.4–6.8 (m, 4H, Ar–H), 7.3–7.4 (m, 2H,
Ar–H).

2.6. Biological Activity

2.6.1. Animals and Instruments. Adult Wistar rats of either
sex weighing within 150–180 g were used throughout the
work. The selected animals were kept under standard con-
ditions of light and temperature with free access to food
and water. All experimental procedures were carried out
in strict accordance with the guidelines prescribed by the
committee for the purpose of control and supervisions on
experimentation on animals (CPCSEA) and were approved
by the Institutional Animal Ethics Committee of Guru
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Table 1: Anti-inflammatory potential of test compounds (4a–j and 5a–j) on carrageenan-induced rat paw edema (mL), % protection, and
relative activity to indomethacin.

Tested compounds Increase in paw edema
(mL) ± SEMa,b % protection Relative activity to indomethacin

Control 0.94 ± 0.018 0.0 0.0
Indomethacin 0.24 ± 0.015 74.5 100
4a 0.23 ± 0.023 75.5 101.3
4b 0.23 ± 0.014 75.5 101.3
4c 0.27 ± 0.021 71.3 95.7
4d 0.64 ± 0.019 31.9 42.8
4e 0.21 ± 0.017 77.7 104.2
4f 0.76 ± 0.024 19.1 25.6
4g 0.22 ± 0.012 76.6 102.8
4h 0.55 ± 0.021 41.5 55.7
4i 0.54 ± 0.016 42.6 57.2
4j 0.68 ± 0.029 24.4 32.8
5a 0.38 ± 0.020 59.6 80
5b 0.32 ± 0.027 66.0 88.6
5c 0.37 ± 0.021 60.6 81.3
5d 0.71 ± 0.015 24.5 32.9
5e 0.22 ± 0.013 76.6 102.8
5f 0.78 ± 0.014 17.0 22.8
5g 0.43 ± 0.022 54.3 72.9
5h 0.73 ± 0.022 22.3 29.9
5i 0.71 ± 0.023 24.4 32.8
5j 0.75 ± 0.022 20.2 27.1
aSEM denotes the standard error of the mean. bAll data are significantly different from control (𝑝 < 0.05).

Gobind Singh College of Pharmacy, Yamuna Nagar, Haryana
(Regn. Number 873/PO/ac/05/CPCSEA). The paw edema
was induced by subplantar injection using carrageenan and
the increased foot volumes were measured in a plethysmo-
graph by water displacement.

2.6.2. Anti-Inflammatory Activity. The anti-inflammatory
activity was carried out by carrageenan-induced paw edema
test [17]. The animals were randomly divided into twenty-
two groups of six rats each. Test compounds (4a–i and 5a–
i) and standard drug indomethacin were suspended in 0.5%
w/v of sodium carboxyl methylcellulose (CMC), which was
used as a vehicle for the control group. The rats were dosed
with test drugs orally (100mg/kg body weight) including the
reference standard (10mg/kg body weight) with help of oral
catheter. After 30 minutes of drug administration, 0.1mL of
1% w/v carrageenan solution in saline (0.9%) was injected in
the subplantar region of the left hind paw of control as well
as standard and test groups. The increased volume of paw
edema (inmL)was determined immediately after injection of
carrageenan and 4 h later. The difference between these two
values was taken as edema volume.The percentage protection
against inflammation was calculated as follows: (1−𝑉𝑑)/𝑉𝑐×
100, where 𝑉𝑐 is the increase in paw volume in the absence
of the test compound (control) and 𝑉𝑑 is the increase of
paw volume after injection of the test compound. Data were

expressed as means ± SEM. Significant differences between
the control and treated groups were obtained using Dunnett’s
test with 𝑝 value <0.05.

3. Result and Discussion

3.1. Chemistry. Claisen-Schmidt condensation of substituted
aryl ketones (1) and benzaldehydes (2) in glacial acetic
acid and H

2

SO
4

yielded 1,3-diarylpropenones (Scheme 1,
3a–j; 70–90%) which on further treatment with hydrazine
hydrate in presence of acetic acid under reflux afforded
N-acetylpyrazolines (Scheme 1; 4a–j; 65–80%). These pyra-
zoles analogs were further treated with propargyl bromide
and K

2

CO
3

in dry DMF affords title O-propargylated-N-
acetylpyrazole (Scheme 1, 5a–j, 60–75%) after recrystalliza-
tion in ethanol (Schemes 1(a) and 1(b)). The purity and
structures of all the synthesized compounds have been
elucidated on the basis of their spectral data including IR and
1HNMR.

3.2. Anti-Inflammatory Activity. The in vivo anti-inflam-
matory activity was studied using carrageenan-induced rat
paw edema model. The anti-inflammatory activity of all the
prepared analogs along with standard drug indomethacin is
depicted in Table 1. The test and standard drug produced
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significant inhibition of paw edema as compared to control.
Out of all prepared analogs, 4e, 4g, 5e, 4b, and 4a exhibit a
comparable activity to that of standard drug indomethacin.

4. Conclusions

In summary, the present investigation describes synthesis
and anti-inflammatory potential of some O-propargylated-
N-acetylpyrazole (5a–j) along with N-acetylpyrazole analogs
(4a–j) derived from 1,3-diarylpropenones (3a–j), which was
prepared by condensation of various substituted benzalde-
hydes and acetophenones. The prepared compounds were
characterized by suitable methods such as spectroscopic
evaluation like IR, 1HNMR, and 13C NMR. All spectral data
were in accordance with assumed structures. The prepared
analogs show remarkable reduction in inflammation, after
4 h of carrageenan administration as compared to control.
Out of all prepared analogs, five compounds (4e, 4g, 5e,
4b, and 4a) delivered by oral route exhibit a comparable
anti-inflammatory activity to that shown with indomethacin,
suggesting a good oral bioavailability and a potent effect on
inflammation. The promising activity of these compounds
related to their structures can also be useful for establish-
ing the structure activity relationship studies. SAR study
revealed that nature of substituent(s) particularly electron
withdrawing groups on aromatic ring greatly affects the
anti-inflammatory activity. These novel compounds will be
further examined upon an oral repeated oral delivery for their
toxicity to verify their potential therapeutic effect.

Conflict of Interests

The authors declare that there is no conflict of interests.

Acknowledgment

The authors extend their heartful thanks to IK Gujral Punjab
Technical University, Kapurthala, Punjab, India, for valuable
suggestions and moral support.

References

[1] A. K. Dhingra, B. Chopra, R. Dass, and S. K. Mittal, “An
update on anti-inflammatory compounds: a review,” Anti-
Inflammatory & Anti-Allergy Agents in Medicinal Chemistry,
vol. 14, no. 2, pp. 81–97, 2015.

[2] L. Ferrero-Miliani, O. H. Nielsen, P. S. Andersen, and S. E.
Girardin, “Chronic inflammation: importance of NOD2 and
NALP3 in interleukin-1𝛽 generation,” Clinical & Experimental
Immunology, vol. 147, no. 2, pp. 227–235, 2007.

[3] A. Mastuda, A. Kawamura, and S. Ishida, “Antifungal agent.
I. Antibacterial and antifungal activities in vitro of several
organic compounds. II. Antibacterial and antifungal activities
of cinnamaldehyde derivatives. III. Antibacterial and antifungal
activities of a-bromocinnamaldehyde derivatives,” Chemother-
apy, vol. 8, pp. 146–159, 1960.

[4] T. M. A. Bocan, E. Ferguson, W. McNally et al., “Hepatic
and nonhepatic sterol synthesis and tissue distribution follow-
ing administration of a liver selective HMG-CoA reductase

inhibitor, CI-981: comparison with selected HMG-CoA reduc-
tase inhibitors,” Biochimica et Biophysica Acta, vol. 1123, no. 2,
pp. 133–144, 1992.

[5] A. B. K. Jespers and M. A. de Waard, “Effect of fenpiclonil on
macromolecule biosynthesis in Fusarium sulphureum,”Pesticide
Biochemistry and Physiology, vol. 49, no. 1, pp. 53–62, 1994.

[6] V. Leclercq-Meyer, A. G. Akkan, J. Marchand, and W. J.
Malaisse, “Effects of glimepiride and glibenclamide on insulin
and glucagon secretion by the perfused rat pancreas,” Biochem-
ical Pharmacology, vol. 42, no. 8, pp. 1634–1637, 1991.

[7] H. J. McQuay, P. Poppleton, D. Carroll, R. J. Summerfield, R. E.
Bullingham, and R. A. Moore, “Ketorolac and acetaminophen
for orthopedic postoperative pain,” Clinical Pharmacology &
Therapeutics, vol. 39, no. 1, pp. 89–93, 1986.

[8] F. Manna, F. Chimenti, A. Bolasco et al., “Inhibition of
amine oxidases activity by 1-acetyl-3,5-diphenyl-4,5-dihydro-
(1H)-pyrazole derivatives,” Bioorganic & Medicinal Chemistry
Letters, vol. 12, no. 24, pp. 3629–3633, 2002.

[9] D. Secci, S. Carradori, A. Bolasco, B. Bizzarri, M. D’Ascenzio,
and E. Maccioni, “Discovery and optimization of pyrazoline
derivatives as promising monoamine oxidase inhibitors,” Cur-
rent Topics in Medicinal Chemistry, vol. 12, no. 20, pp. 2240–
2257, 2012.

[10] C. Congiu, V. Onnis, L. Vesci, M. Castorina, and C. Pisano,
“Synthesis and in vitro antitumor activity of new 4,5-
dihydropyrazole derivatives,” Bioorganic & Medicinal Chem-
istry, vol. 18, no. 17, pp. 6238–6248, 2010.

[11] F. Manna, F. Chimenti, R. Fioravanti et al., “Synthesis of
some pyrazole derivatives and preliminary investigation of
their affinity binding to P-glycoprotein,”Bioorganic&Medicinal
Chemistry Letters, vol. 15, no. 20, pp. 4632–4635, 2005.

[12] F. Chimenti, B. Bizzarri, F. Manna et al., “Synthesis and in
vitro selective anti-Helicobacter pylori activity of pyrazoline
derivatives,” Bioorganic & Medicinal Chemistry Letters, vol. 15,
no. 3, pp. 603–607, 2005.

[13] O. I. El-Sabbagh, M. M. Baraka, S. M. Ibrahim et al., “Synthesis
and antiviral activity of new pyrazole and thiazole derivatives,”
European Journal of Medicinal Chemistry, vol. 44, no. 9, pp.
3746–3753, 2009.

[14] P.-C. Lv, J. Sun, Y. Luo, Y. Yang, and H.-L. Zhu, “Design, synthe-
sis, and structure-activity relationships of pyrazole derivatives
as potential FabH inhibitors,”Bioorganic&Medicinal Chemistry
Letters, vol. 20, no. 15, pp. 4657–4660, 2010.

[15] K. S. Girisha, B. Kalluraya, V. Narayana, and Padmashree, “Syn-
thesis and pharmacological study of 1-acetyl/propyl-3-aryl-5-
(5-chloro- 3-methyl-1-phenyl-1H-pyrazol-4-yl)-2-pyrazoline,”
European Journal of Medicinal Chemistry, vol. 45, no. 10, pp.
4640–4644, 2010.

[16] S. Carradori, D. Secci, A. Bolasco, C. De Monte, and M.
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